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who had the Ace of Clubs in her hand. That would be a single-card method of 
determining who won. An alternative scenario (a polycard game!) would be to 
count the number of red cards in each player’s hand. The one with the most red 
cards would win. Thus no single red card is either necessary or sufficient for 
victory; it is to do with how they add up. 


Polygenic traits cause problems for linkage and association studies. In our polycard 
example, if you did a large enough association study, you would not find any one 
card which was present in all and only winning hands. You would find that all the 
red cards were more common on average in winning than losing hands, but the 
difference would be modest. There would be plenty of instances of red cards in 
losing hands and black cards in winning ones. This is essentially a problem of 
statistical power (Book 2, Section 1.5.3). If a particular card is present in all 
winning hands and no losing ones, this is such a striking trend that you could 
detect it using only a sample of a few dozen hands. If a particular card is present in 
70% of winning hands and 60% of losing hands, the difference is so subtle that 
you would need a sample of many thousands of hands to be sure that it really 
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reflected something other than chance. Similarly, polygenic traits require much 
larger sample sizes for the genes involved to be identified than do single-gene traits. 
Most heritable characteristics are probably polygenic. 


This is one kind of problem hampering the search for genes whose alleles are 
involved in the liability to schizophrenia. It means that a definitive study will need a 
massive sample size. There is another problem which has similar effects. 


® Look again at Figure 3.6. What is the schizophrenia risk for an individual who 
has an identical twin already diagnosed with the condition? What does this 
figure tell you about the genetic factor in schizophrenia? 


@ = The figure is high (48%), but it is not 100%. Identical twins are in effect 
genetic clones; their DNA is identical. Therefore, if one twin is sometimes 
diagnosed with schizophrenia and the other not, there must be non-genetic 
factors at work too. 


Thus, oddly, the genetic research provides the best evidence that we have that the 
environment is important in the genesis of schizophrenia. The fact that the mapping 
between genes and the condition is mediated by environmental factors makes gene- 
hunting even more difficult and requires still larger sample sizes. But what are the 
environmental factors involved, and how do they operate? 


3.4.2 Environmental factors 


There is some evidence that those people who undergo a first episode of psychotic 
symptoms have had a higher than average level of life stressors in the few months 
prior to the onset. This would also explain why the positive symptoms come on in 
young adulthood, since levels of stress hormones rise rapidly after puberty. 
However, the excess of life stress amongst patients is not very great, and it does 
not distinguish those who will develop schizophrenia from those who will 
experience depression or anxiety. Moreover, according to the neurodevelopmental 
hypothesis of schizophrenia, the psychotic episode is just the tip of an iceberg that 
started to form many years earlier, in the first years of life. Therefore the life 
stressors just before the breakdown can only really explain why the latent problems 
got converted into the acute ones at that particular time, not why they exist in the 
first place. For that, we have to look much further back, in very early development. 


There is a modest excess of schizophrenia amongst those born in the winter rather 
than the summer, and a significant excess in urban and suburban as opposed to 
rural areas. There is also some evidence that childhood exposure to cats increases 
the risk a little. Finally, if the mother is infected with a virus such as herpes, rubella 
or influenza during pregnancy, the risk of later schizophrenia seems to be increased. 
Table 3.2 shows the odds ratios for developing schizophrenia for these four 
factors. An odds ratio expresses the change in risk of a condition which is brought 
about by the presence of some factor. For example, if a certain factor increased the 
risk of schizophrenia from | in 100 to 2 in 100, the odds ratio for that factor would 
be 2.00, (2:100 divided by 1:100). A factor that has no effect at all produces an 
odds ratio of 1.00 (it doesn’t affect the odds). An odds ratio of 1.05 means that the 
factor increases the risk by 5%. The further away from | the odds ratio is, the 
stronger the effect of the factor. 


Table 3.2 Odds ratios for developing schizophrenia for several environmental factors. 
(Adapted from Heinrichs (2001) and Fuller Torrey er al. (2000).) 


Winter birth 1,05 
Urban or suburban residence at birth 185 
Family owned a cat during childhood (from birth to age 13) 1.53 
Mother had any fever during pregnancy 282 
Complications of birth or pregnancy © 171 


© Look at the first three factors in Table 3.2. How do you think winter birth, 
urban residence, and exposure to cats might have an effect on the developing 
nervous system? 


@ = The most likely answer is through infectious disease. There will be more viruses 
around in winter than in summer, in crowded urban rather than rural areas, and 
many viruses come to humans through domestic animals. Thus the three 
apparently different factors are probably all related. 


Complications of pregnancy and birth also increase the risk of schizophrenia, 
particularly those which are likely to lead to nutritional stress or a lack of oxygen 
supply to the fetus or baby. This is shown in the fifth factor in Table 3.2. None of 
these effects is dramatically strong; there are many people born on a June day to a 
healthy mother with no apparent difficulties who still develop schizophrenia. What 
is more, the factors are probably not sufficient to cause the condition on their own; 
rather, they interact with a genetic vulnerability. Nonetheless, they do show how 
environmental disruptions to the delicate young nervous system are a significant 
step down the path to schizophrenia. 


Summary of Section 3.4 and conclusions 


Family and adoption studies demonstrate that there is a genetic factor in the 
vulnerability to schizophrenia. However, due to the polygenic and multifactorial 
nature of the condition, genetic studies have been unable as yet to unambiguously 
identify the genes involved. 


Genetic factors interact with environmental ones. Early-life factors increasing the 
risk include winter birth, maternal infection with a virus, and obstetric 
complications. Later in life, actual episodes may be set off by life stresses, the 
process of maturation, or drugs. 


We have, then, a picture of multiple levels of causation. It is probable that factors at 
all levels impinge on the development of individual cases of the condition. Genetic 
factors determine that some individuals will have a liability to schizophrenia — this 
predisposition has been called schizotaxia by Jacques Meehl (Meehl, 1962). Not 
everyone who is schizotaxic will become schizophrenic. Adverse conditions in early 
development, such as birth complications or maternal infection, will exacerbate 
abnormalities in the developing nervous system of some individuals, increasing their 
risk, whilst benign conditions may protect other individuals. Later in life, a subset 
of those still vulnerable will undergo maturational or life stresses which bring on a 
psychotic episode. Even this is not the end of the story; whilst some patients 
become chronic sufferers, in and out of hospital and care all their lives, others 
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Figure 3.7 A possible model of the 
causes of schizophrenia. 
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recover completely from their psychotic symptoms and live more or less normal 
lives. Those diagnosed and treated early have a higher chance of this outcome. Thus 
there is another level of risk factors that make a difference to the outcome, that of the 
social and medical conditions surrounding the patient who has a psychotic episode. 


The model of causation for schizophrenia is shown in Figure 3.7. The vertical 

arrows are pathways leading upwards towards a case of chronic schizophrenia. The 
arrows can only go on upwards by passing through each of the oval windows which 
represent the various risk factors for the disease. There are a relatively large number 
of people with schizotaxia (the bottom level), some of whom also experience difficult 
neurodevelopmental environments, and life stressors. Some of them have a psychotic 
episode; even they will only go on to develop the full chronic disorder if their 
pathway goes through the remaining risk window of inadequate social and medical 
response. It must be stressed that this model is still somewhat hypothetical, but it is a 
plausible representation of the causal sequence involved in this most serious 
psychiatric problem. It shows clearly that just because a disease has a genetic 
component, it does not mean that the environment is unimportant, or that nothing can 
be done, since there are many intermediate levels at which an intervention can make 
all the difference. 


levels risk factors 


3.5 Recovering from schizophrenia 


Until the 1950s, there were no objectively effective treatments for schizophrenia, 
though this certainly did not stop certain surprising practices like prolonged insulin- 
induced coma being carried on in psychiatric hospitals. The prognosis of the disease 
was depressingly poor. The evidence on long-term outcome in the developed 
countries over the last one hundred years has been put together by Richard Warner 
(Warner, 1994). Only about 20% of those people who had an episode recovered 
completely and returned to normal economic, social and family life. Perhaps 40% 
made a more modest improvement, in the sense that they lived more or less 


independently. That leaves 40% who became chronically ill and dependent. They 
could expect to spend long periods compulsorily detained in psychiatric institutions. 


Since the 1950s, two great changes have occurred. First, drug treatments have 
become available for schizophrenia (as discussed in Section 3.3.1), and, second, a 
trend against institutionalization that began before the Second World War has been 
continued and has led to a drastic decrease in long-term hospitalization. 


As we saw in Section 3.3.1, the first drugs used to treat schizophrenia patients were 
the phenothiazines, and their close relatives. The therapeutic effect of chlorpromazine 
and its relatives depends on their ability to suppress the activity of dopamine. 


© = The phenothiazines and related drugs are called ‘antipsychotics’. Why are they 
not called ‘antischizophrenic’ drugs? 


@ The evidence shows that they suppress positive symptoms. There is no evidence 
that they can undo the neurodevelopmental basis of schizophrenia, and their 
effect against negative symptoms is less than against positive ones. 


Like most psychiatric drugs, the phenothiazines are complex molecules with a 
chemical structure that acts like a key that fits into the molecular lock of receptors 
on the surface of neurons. They bind to the receptor, thus either enhancing or 
blocking its activity. The problem with antipsychotics is that the key fits too many 


different locks, causing disruption to many parts of the nervous system. For a start, | 


there are several different main dopamine pathways in the brain (Figure 3.8). One 
of these, the nigrostriatal dopamine pathway, is heavily involved in the control of 
movement (this is the pathway underactive in Parkinson's disease; Book 4, Section 
1.6.4). Activity in this pathway is not thought to be related to psychotic symptoms. 
However, the phenothiazines affect this pathway as much as the others, and thus 
can cause a Parkinson’s like tremor as a side-effect. (Conversely, levodopa, the 
dopamine enhancer used to treat Parkinson’s disease, can produce hallucinations.) 


Worse than this, phenothiazines have many effects beyond those on dopaminergic 
activity. They also bind to receptors for the other neurotransmitters histamine, 
adrenalin, and acetylcholine. Each of these bindings causes side-effect problems 
(Figure 3.9) which can include dizziness and lowered blood pressure, dry mouth, 
drowsiness, blurred vision and weight gain. 
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Figure 3.8 The dopamine neural 
pathways in the human brain. 

The numbered pathways are as follows: 
(1) nigrostriatal pathway, 

(2) mesolimbic pathway, 

(3) mesocortical pathway, 

(4) tuberoinfundibular pathway. 
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Figure 3.9 Mechanisms of therapeutic action and side-effects of a typical antipsychotic 
drug such as a phenothiazine. 


In view of the problems associated with these ‘typical’ antipsychotics, the search 
was on for a compound which would target the desired dopamine pathways 
specifically and leave the nigrostriatal dopamine pathway alone. Several new 
generation drugs now exist, and they are collectively referred to as the ‘atypical 
antipsychotics’. They bind more strongly to receptors in the mesolimbic and 
mesocortical dopamine pathways than in the nigrostriatal one. Thus they cause 
fewer problems of tremor. They are still quite non-specific in other ways: they 
interact with all the neurotransmitter systems that the earlier generation did, plus 
one more — serotonin! However, their side-effect profile is generally seen to be 
more favourable than those of their predecessors. They are at least as effective as 
the classical antipsychotics in reducing positive symptoms. There is also some 
evidence that they can ameliorate negative symptoms, possibly through their effects 
on serotonin, the transmitter most often associated with mood and depression. 


These days we have drug treatments for schizophrenia, but does that mean the 
prognosis has changed? Sadly, the evidence suggests that it has not changed that 
much. First, incidences of schizophrenia are roughly stable, and a psychotic 
breakdown almost always involves hospitalization for a period. Fewer people are 
now in psychiatric hospitals on a very long-term basis, but we should not take this 
to mean that they are necessarily having trouble-free lives. It seems that the old 
ratios — 20% fully recovered, 40% partially recovered, and 40% chronically ill — 
remain depressingly accurate (Figure 3.10). 
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Figure 3.10 Percentage of schizophrenia cases leading to complete recovery, partial recovery 
and chronic illness, for different periods through the 20th century. 


© Why might having drugs that suppress positive symptoms not help people very 
much in terms of work and family life? 


@ = It may be that negative symptoms and cognitive problems are just as disabling 
as hallucinations and delusions in terms of the ability to get on with normal life 
and relationships. 


Can schizophrenia be cured? As we saw in Figure 3.7, the causes of schizophrenia 
are best understood as a series of influences operating cumulatively at different time 
points. A drug might one day be developed which will be much more effective at 
controlling the symptoms that cause people the most trouble. However, as we have 
seen, some of the prodromes are already present way back in early life. These 
difficulties are unlikely to be reversed by a drug which an individual only starts 
taking years later when a psychotic episode happens. It may be that at-risk 
individuals can be given dietary supplements and neuroprotective agents before any 
positive symptoms have appeared. There would, however, be serious ethical issues 
in prescribing drugs with side-effects to people not yet diagnosed with any illness. 


© Look again at the multifactorial model of the causes of schizophrenia (Figure 
3.7). In view of this, are drugs the only innovation which could affect the 
occurrence and prognosis of schizophrenia? 


@ No - interventions at many levels could all make a difference, from public- 
health measures that improve maternal health and reduce birth complications, to 
better diet and less stress amongst young people, to a more enlightened social 
and medical response to the onset of psychotic symptoms. 
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Summary of Section 3.5 and conclusions 


In recent decades, schizophrenia has been mainly treated with antipsychotics like 
the phenothiazines. These suppress positive symptoms in most patients by their 
effect on dopaminergic pathways originating in the midbrain. However, they have 
low biological specificity and many side-effects. Modern atypical antipsychotics 
may have fewer side-effects. 


Drug treatments have had limited effect on the prognosis of schizophrenia, which 
remains poor for most people. The possibility remains that medical and public 
health interventions will ultimately reduce the incidence and improve the prognosis 
of the condition. 


3.6 Normality and disorder revisited 


We round off this chapter by revisiting the issue of whether schizophrenia is ‘really’ 
an illness or not. In the 1960s and 1970s it was fashionable to argue that it was not. 
Constructionists argued that schizophrenia was simply a label attached by society to 
anyone it found too difficult to accept and whose perspective it sought to exclude. 
Attention was drawn to the fact that in the Soviet Union, the diagnosis of 
schizophrenia was given to dissidents as an excuse to lock them up and marginalize 
their voices, and similar examples. This movement cheered the end of large-scale 
hospitalization, and questioned the need for compulsory treatment at all. 


Constructionist arguments were easy to make when there was little evidence on the 
underlying biology of schizophrenia, but are much more difficult to sustain now. 
However, we should be very careful of throwing out the baby with the bath water. 
It is certainly true that there is no abrupt dividing line between the phenomena of 
‘schizophrenia’ and those of ‘normality’. Think of the symptoms; emotional 
flatness, difficulty initiating voluntary acts, unorthodox thinking, distractibility. Who 
does not recognize themselves in this list, to some extent? Where is the line to be 
drawn between an eccentric individuality and a diagnosed illness? Even positive 
symptoms, the diagnostic litmus test, do not provide a neat dividing line. Surveys 
show that many ordinary people whom no-one would dream of detaining under the 
Mental Health Act as a psychiatric patient have occasional hallucinations. 
Sometimes these are to do with stress; they are common, for example, amongst the 
bereaved. In other cases they become a valued part of life; most cultures have a 
tradition of hearing voices or seeing signs as part of their religious or spiritual 
system. Why are these signs of normality whilst schizophrenic hallucinations are 
signs of ‘disease’? 


Points such as these are often raised against the biomedical view that schizophrenia 
is an illness. However, they in fact square rather well with the biological evidence. 
All these points show is that normal mental life and schizophrenia sit on a 
continuum with no abrupt gap between them (and a grey area between them 
instead). But this is precisely what the biological research shows too. Many 
chemical and anatomical irregularities have been found in schizophrenic brains, but 
they are statistical differences only, with overlap and continuity between the 
patients and the control sample. The same holds for the genetic findings; many 
candidate alleles, but no one allele which is found in all schizophrenia patients but 
not in any controls. 
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In other branches of medical research, such a pattern would be taken to indicate 
that the key biological mechanisms haven’t been found yet. For example, cystic 
fibrosis is caused by the CF allele in the sense that the CF allele is present in a 
double dose in all and only cystic fibrosis patients. There is no factor for 
schizophrenia of this sort, which is why many researchers say that the origin of 
schizophrenia is still a mystery. However, the symptoms of cystic fibrosis are 
discontinuous from normal physiological functioning in a way that is simply not 
true for schizophrenia. It is best to see ‘schizophrenia’ and ‘normality’ as two 
overlapping distributions, not two distinct states. Given this view, it may be that we 
have already found many of the key biological mechanisms, though we don’t yet 
know how they work or which are most important. 


In fact, though schizophrenia (the full-blown disorder) is a negative state, 
schizotaxia (the underlying psychological type) may not be. Many of the most 
creative and spiritual individuals show certain apparently schizotaxic traits — unusual 
patterns of thought and behaviour, unorthodox beliefs, a tendency to have visions 
and hear voices. Where this does not become too disorganizing, and where it can 
be expressed in a socially accepted form such as art or religion, this kind of thing is 
usually seen as one of humanity’s great psychological assets, rather than as an 
impairment. 


So should schizophrenia be termed an illness? Something that differs from healthy 
functioning only by degree doesn’t sit very easily with our usual notion of illness, 
which is a separate state brought on by a clearly identifiable external factor. But 
then high blood pressure, depression, arthritis, lumbago and irritable bowel 
syndrome are all matters of degree, and all the results of multiple causes, and we 
seem comfortable with the idea that those are illnesses. Moreover, there is the issue 
of level of control; there is every difference in the world between the occasional 
hallucination that the subject is able to identify as such, and chronic psychosis. 


The constructionists wanted to attack the notion that schizophrenia was an illness, 
and many of them were genuinely motivated to improve the lot of patients. 
However, they ignored the most compelling reason for treating something 
medically, which was human distress. Patients and their families experience 
enormous personal distress which is not much helped in practical terms by 
constructionist sociological arguments. Reducing the suffering and suicide 
associated with schizophrenia requires expensive drugs, research and medical 
facilities, which governments will not be persuaded to pay for something that isn’t 
a ‘real’ disease. Arguing that schizophrenia is not an illness but a social construction 
runs the danger of leaving patients with no support. 


3.7 Summary of Chapter 3 


Schizophrenia is a spectrum of severe, chronic abnormalities of thought and 
behaviour. We have reviewed the chemical, cellular and anatomical abnormalities of 
the brain which are associated with it. We have considered the role of genetic and 
environmental factors in causing it. We have reviewed some of the main drugs used 
in treating it, and noted that social and public health factors are likely to affect its 
incidence and prognosis. Finally, we have argued that both the biology and 
psychology of schizophrenia lead to the view that it is on a continuum with normal 
brain functioning. However, it is extreme on that continuum and causes such 
problems of living that medical intervention is justified. 
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Table 3.3 For use with Question 3.3. 


Learning outcomes for Chapter 3 


After studying this chapter, you should be able to: 


3.1 Recognize definitions and applications of each of the terms printed in bold in 
the text. 


3.2 Understand the symptoms involved in the diagnosis of schizophrenia. 


3.3 Describe briefly the different types of biological abnormalities that have been 
associated with schizophrenia. 


3.4 Describe the techniques used to investigate possible brain abnormalities in 
schizophrenia. 


3.5 Describe the different factors that have been implicated in causing 
schizophrenia, and the evidence for each of them. 


3.6 Explain the difference between a linkage study and an association study. 


3.7 Describe how genetic and environmental factors might interact in producing a 
complex psychological state. 


3.8 Evaluate the arguments for and against considering schizophrenia as a disease. 


Questions for Chapter 3 


Question 3.1 (Learning outcomes 3.1 and 3.2) 


What are the major classes of symptoms of schizophrenia? 


Question 3.2 (Learning outcomes 3.3 and 3.4) 


Review the section on the brain basis of schizophrenia (Section 3.3). Fill in the gaps 
in Table 3.3, specifying the level of analysis, the abnormality found, or the 
technique used for finding it. 


Neurochemical Excess dopamine activity Inferred from actions of drugs; some studies of HVA levels 


Neurochemical Increased D2 receptor density 


Neurochemical Increased serotonergic activity 


Neurochemical Reduced glutamate 


Cellular Reduced grey matter 


Cellular Distribution of cell bodies in cortical layers Examination of post-mortem brain tissue 
Neuroanatomical CT and MRI scans 


Neuroanatomical _ Relative metabolic activity levels of 
different brain regions during different tasks 
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Question 3.3 (Learning outcome 3.5) 


For each of the following factors that could play a causal role in schizophrenia, 
briefly describe the evidence that they do: 


(a) genetic factors 
(b) parenting 
(c) maternal condition at the time of pregnancy and birth 


(d) life stress 


Question 3.4 (Learning outcome 3.6) 


Each of these statements describes either linkage studies, association studies or 
both types of study. Decide which it is that: 


(a) Aims to identify genes involved in a specific condition. 
(b) Uses individuals belonging to the same family. 


(c) Takes biological samples from the participants to discover which genetic 
variants they have. 


(d) Can be affected by irrelevant differences in the genetic composition of the 
population. 


(e) Has to distinguish individuals who have the condition under investigation from 
those who do not. 


(f) Uses unrelated participants drawn from the population. 


Question 3.5 (Learning outcome 3. 7) 

On balance, does the weight of evidence suggest that schizophrenia is caused by 
genetic factors or by factors in the environment? 

Question 3.6 (Learning outcome 3.8) 


There is no single factor that differentiates all schizophrenia patients from all normal 
individuals. Therefore, schizophrenia cannot be a true disease. Briefly discuss this 
statement. 
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CHAPTER 


CONSCIOUSNESS REVISITED 


4.1 Introduction 


Doubtless you are feeling a sense of relief at having finally reached the last chapter 
of the last book of SD226. So, by now, you have earned some time for reflection, 
not only on the earlier chapters of the present book but on the other books and, if 
you wish, even on the ‘meaning of life’ itself! This chapter will not introduce any 
new material but it will be an opportunity for you to reflect on some of what has 
gone before, to see new interpretations of the evidence and to form new links 
between phenomena. 


At night, as you drift into sleep, you might well spend time asking such questions 
as — who am I? What is the essential nature of this conscious human? What makes 
an individual unique? Do I make free choices or is my behaviour the inevitable 
outcome of predetermined factors? This kind of question almost inevitably appears 
when you study biological psychology. We are sorry if you will feel cheated but, in 
the few pages that remain, we will not be able to provide convincing answers to 
these questions! However, what we can do is to remind you of where biological 
psychology is of central importance to their discussion. 


As its name implies, this chapter has the intention of revisiting the subject of 
consciousness. It will do so with a principal focus on the preceding three chapters 
of this book but will also cast its net wider to cover other books of the course. It 
will attempt to bring some of the rest of the course together, using the phenomenon 
of consciousness to do so. 


Consciousness was first mentioned in Book 1, Chapter 1, where you were 
introduced to the idea that biological psychology calls upon at least two sorts of 
information: 


* — objective and observable phenomena, such as behaviour and the physiological 
performance of the brain, and 


* — subjective reports of the contents of conscious awareness. 


Usually only the detached scientist has access to information concerning the 
performance of the brain, obtained by such means as PET scans of the brain and 
electrical and chemical recordings from the brain. By contrast, only you, as a 
conscious individual, have access to your conscious mind and can report on its 
contents. This is termed a ‘first-person perspective’. 


As you saw in Book 1, Chapter 1, a profound challenge for biological psychology 
and philosophy alike is to try to account for how to relate these domains. That is, 
how are the mind, including its conscious aspects, and the physical brain linked? As 
was discussed, various ideas and analogies have been proposed to explain this 
association. Needless to say, none of the explanations provides an entirely 
convincing account. We will shortly return to consider this issue again. 


First, the chapter will remind you of some of the more biologically based material 
on consciousness that was discussed in earlier books of the course. It will then 
turn to consider Chapters 1-3 of this book. 


17 


BOOK 6 


EMOTIONS AND MIND 


118 


4.2 Individual cases, brain damage, minds and 
consciousness 


This section is intended to remind you of some famous cases of brain damage that 
have contributed so much to our understanding of biological psychology. Some of 
these cases arose through disease or accidents and some through surgery designed 
to alleviate suffering. Later sections of the chapter will build on the evidence from 

these cases. 


4.2.1 Patient D.B. 


As the first case, Book 1, Section 1.1.6 introduced the patient D.B. and the 
phenomenon known as ‘blindsight’, which was described further in Book 1, 
Sections 4.3.4 and 4.4.2. 


® Can you recall what the term ‘blindsight’ means? 


@ A person with damage to part of the visual cortex can at first appear to be 
totally blind to events in the part of the visual field corresponding to the damage. 
However, other evidence points to the retention of some visual capacity. 


That is to say, the patient appears blind in terms of a conscious report of not seeing 
anything. However, by an objective index, the patient can be shown to respond to 
visual events corresponding to the ‘blind’ part of the visual field. Patient D.B. 
showed reactions to stimuli that he claimed not to see. For example, he could direct 
eye movements to visual stimuli and guess better than chance concerning the form 
of the visual images. 


© What is an important lesson here for studying conscious and unconscious 
processes? 


@ A person does not always have insight into all the determinants of his or her 
behaviour. The conscious report might be saying one thing but an index of 
behaviour is saying something rather different. 


Since D.B. was ‘cortically blind’ in a region of his visual field and was not aware of 
‘seeing’ visual images associated with this region, this suggests that conscious 
awareness only arises at the cortical level of processing. You might like to describe 
the situation in the following slightly convoluted way: in a sense, D.B. knew 
something about the visual world but did not know that he knew it. 


4.2.2 Patient H.M. 


As the second case, Book 1, Section 1.1.5 introduced you to the patient H.M., who 
reappeared in Book 5, Section 1.5.1, and Section 2.5.2 of this book. H.M. had parts 
of the temporal lobe, including the hippocampus, removed in an attempt to cure 
intractable epilepsy. In this regard, the operation was successful. 


® Can you recall the problems encountered by H.M. following the operation? 


@ HLM. was unable to update his memory based on the new episodes in his life. 
For example, he would meet the same psychologist over and over again but did 
not show any sign of recognizing him or her. 
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The ability to recall episodes of our past experience is surely a fundamental feature 
of the contents of the conscious mind. The term episodic memory is used to refer 
to this class of memory (Book 5, Section 1.1.3). 


@ Was there any aspect of H.M.’s memory that remained intact after the 
operation? 


@ HM. was able to engage in conversation, which required a memory for 
language and recently expressed ideas. Also H.M. showed intact skill learning 
over trials: in performing eye—hand coordination in a reverse-mirror drawing 
task. However, H.M. could not recall having engaged in this task, even though 
he showed improving skill at it. 


As with D.B., patient H.M. is cited as evidence for a fracture line between 
conscious and unconscious processing. In each case there is evidence for 
processing carried on at an unconscious level, which does not have access to 
conscious verbal articulation, 


® Can you speculate on the nature of phenomenal consciousness experienced by 
H.M.? 
@ Being unable to update his episodic (‘personal’) memory one might speculate 


that H.M. lived more in the ‘here-and-now’ than would an intact control person. 


Patients such as D.B. and H.M. provide valuable insight into some of the neural 
correlates of consciousness (Book 1, Section 4.4), a topic to which we return later. 
4.2.3 Split-brain patients 


Before considering split-brain patients, let us note first that information presented to 
the left-hand side of the brain’s midline is directed to the right side of the brain, 
whereas that on the right side is directed to the left side of the brain (see, for 
example, Book 4, Sections 2.3 and 2.6), However, communication occurs between 
the hemispheres, such that information received by one hemisphere is normally 
available to both. 


Book 5, Section 2.3.2 introduced the term ‘split-brain’ patient, to refer to surgery 
carried out as a treatment for severe epilepsy. 
© What does the term ‘split-brain’ refer to? 


@ Patients with a surgical cut through the corpus callosum, the large bundle of 
fibres that link the two hemispheres of the brain (Book 1, Section 1.3.2). 


® What is the implication of this intervention regarding processing of information? 


@ = The normal sharing of information between hemispheres is eliminated, or at 
least severely disrupted. 


© Can you recall which side of the brain normally has the prime responsibility for 


processing information on language? 


@ = The left hemisphere is described as being lateralized for language. 
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Where a task requires an intact channel of communication between information 
arriving at the right hemisphere and the language processing regions of the left 
hemisphere, performance is seriously disrupted in a split-brain patient. For example, 
a task consists of targeting visual information to the right hemisphere and then asking 
the patient to describe in words what is seen. Typically, ‘nothing’ is the response. 
This is because the left (language) hemisphere does not have access to information 
from the right hemisphere. However, except on such specific and unusual tasks 
devised in the laboratory, split-brain patients can appear for the most part to be 
remarkably normal in their day-to-day behaviour. There are some anomalies though. 
For example, one hand can start to button up a coat while, at the same time, the 
other hand proceeds to unbutton it. This points to two separate commands to action 
arising in the two hemispheres. 


The interesting question in the present context concerns whether, in splitting the 
brain, we have thereby split consciousness. Is it meaningful in any sense to suggest 
that we have created two conscious selves in one brain? The answer to this is largely 
speculative. However, in the case of one patient, experimenters were presenting 
different tasks to the two hemispheres and the patient suddenly remarked — ‘Are you 
guys trying to make two people out of me?’ 


Having set the scene on brains, minds and consciousness, we will now turn to some 
of the theoretical issues that cases such as D.B., H.M. and split-brain patients can be 
used to illustrate. 


4.3 Brains, minds, ‘easy’ problems and the 
hard problem 


4.3.1. Introduction 


Book 1, Chapter | introduced the topic of how we might relate brains and minds and 
this was developed further in Book 1, Chapter 4. It was suggested that the mind is 
“what the brain does’. Now that you have learned more about brains, their 
constituent cells and what brains do, you should be in a better position to appreciate 
such claims. Clearly, as you have seen throughout the course, brains process 
information. For example, they extract information arriving at the sense organs and 
they programme motor action in the world. So, are such aspects of the brain ‘doing 
something’ included in what we mean by ‘mind’? By definition, they have to be 
included, but such features of information processing do not really capture the 
essence of the lay use of the term ‘mind’. In this sense, it is more commonly used as 
in, say, ‘I simply cannot make up my mind’ or ‘my mind was so gripped with fear’. 
In such a context, ‘mind’ has a more personal, idiosyncratic and emotionally 
coloured quality. 


Perhaps the lay use of ‘mind’ implicitly refers to the conscious mind and, as you have 
seen, this is also assumed to be one feature of the brain doing something. However, it 
is not the only feature, since, in various parts of the course, you have seen a number 
of examples of behaviour being influenced by information processing that remains at 
an unconscious level. H.M. and D.B. exemplified this, and numerous tests on intact 
participants told a similar story. 


Book 1, Section 1.2.3 introduced the use of analogies in trying to understand brain 
and mind, so could these clarify the issue? Analogies to the brain have called upon 
the technology that was current at the time. From our privileged 21st century 
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perspective, the analogy has seemed to improve with the technology. For example, 
in the first part of the 20th century the brain was compared to a telephone 
exchange, with incoming and outgoing telephone messages. These days, with the 
advent of information technology, the computer is the most common analogy. One 
can hardly even speculate on what tomorrow might bring. 


® Can you recall the computer analogy? 


@ It was suggested that the physical hardware of the computer is analogous in 
some ways to the brain, whereas the software, the programme running on the 
computer, is analogous to the mind. 


® Is this compatible with the argument that the mind is ‘what the brain does’? 


@ It would seem to be. What the computer does is described in terms of its 
programming and the kind of operations that it performs. 


Such analogies give a tentative first grip on the topic of brains and minds. However, 
philosophers and neuroscientists are engaged in endless protracted debate on how 
much the brain is really like a computer. So, never get too carried away with such 
analogies. They can never be more than first guides to our thinking. 


No matter how excellent and rapid a calculator a computer is, how many of you 
believe that your computer is conscious, i.e. that it has experiences of phenomenal 
consciousness? Very few people would surely go that far. Yet some scientists do 
speculate that one day computers will acquire so many features of the human brain/ 
mind that it would be discriminatory not to grant them membership of the club of 
the conscious. If the brain is indeed a super information processor, and so are 
computers, what is the barrier to crediting the computer with consciousness? You 
could even programme the computer to say yes to the question — are you 
conscious? — so it would respond much like you would (well, so we hope!). This 
leads us to the so-called hard problem of consciousness. 


4.3.2 The hard problem and ‘easy’ problems 


There are certain problems of consciousness, which are relatively easy to solve, or 
at least we know how to pose the right question to address the problem. For 
example, we can ask intelligent questions concerning the pathways of information 
processing that remain intact in the cases of D.B. and H.M. They are not exactly 
lightweight considerations, you might feel, but nonetheless, we can well imagine the 
kind of answer that might be obtained, in terms of defined intact pathways of 
neurons. 


Alas, even this ability to envisage the kind of answer that might result is not the case 
with what is known as the hard problem of consciousness (Book 1, Section 4.2.2). 


® Can you recall what the term ‘hard problem’ means? 


@ = The hard problem is how a state of phenomenal consciousness, involving 
feelings, can arise from inanimate matter, the material that makes up the brain. 


Having studied SD226, you are in a better position to appreciate why the hard 
problem is indeed so hard. Researchers are now able to record the activity of single 
neurons or groups of neurons and relate this to behaviour. Brain imaging techniques 
have enabled us to reveal which brain regions in normal healthy individuals are 
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activated, corresponding to such events as recognizing a face or a word. You saw 
throughout the course how the workings of the brain are to be explained in terms 
of neurons and neurotransmitters, etc. The brain, like the rest of the body, is made 
up of various chemicals, proteins, fats, ions, water, etc. These make up the 
neurons and glial cells that form the brain. For example, the action potential is 
explained in terms of the movement of sodium and potassium ions across the 
neuron membrane (Book 4, Chapter 1). However, in spite of the wealth of such 
insight into the brain, we still do not know how on Earth the raw feel of a 
toothache or being in love arises from such activity by systems of neurons. 


There is nothing in the properties of neurons to suggest that when they are put 
together to form complex nervous systems, out should pop conscious awareness 
with all its emotional colouring. How this happens is the hard problem. We cannot 
answer it here but, as an OU student, please do not feel short-changed because 
neither can anyone else answer it. As Book 1, Section 4.2.2 noted, there is an 
explanatory gap in our understanding, though you might feel that ‘explanatory 
chasm’ or ‘gulf’ would better convey the truth! What we can at least claim is that, 
as a result of studying the brain, we are in a better position to formulate the 
question of how physical processes occurring at the level of neurons are 
experienced as conscious thoughts. This must seem like a modest claim indeed but 
we would hope that it is an honest and realistic one. 


There is another aspect of the hard problem closely related to that just described. 
Imagine when you last did something totally spontaneously, i.e. not driven by 
events happening just prior to the act. You might suddenly decide to sit down or 
get up for no apparent extrinsic reason. The experience of this is felt to be free. Of 
course, as Book 4, Section 3.3 described, there are defined motor pathways from 
the motor cortex via the spinal cord to skeletal muscles involved in such action, 
However, exactly how a conscious decision arises and is translated into the 
instigation of action remains a mystery. 


The term emergent property was introduced in Book 1, Section 1.4.3. It might be 
that this notion could provide the last desperate refuge for the beleaguered 
psychologist, neuroscientist and philosopher concerned with the hard problem. 


® What is an emergent property? 


@ = tis a property that emerges from a combination of components but is not 
evident in the characteristics of the individual components. The property only 
becomes evident when they are put together. 


® Can you recall the example of the liquidity of water as an emergent property? 


@ Atroom temperature, the gases oxygen and hydrogen do not exhibit liquidity. 
When oxygen and hydrogen are combined to form water, liquidity emerges 
from the combination. 


The brain doubtless exhibits emergent properties, features that are evident in the 
performance of complex combinations of neurons but which are evident neither in 
the behaviour of individual neurons nor in nuclei. For example, the control of 
movement (Book 4, Chapter 3) requires the delicate interaction of numerous 
nervous system regions, e.g. cerebellum, motor cortex, basal ganglia and spinal 
cord. Similarly, Chapter 3 of the present book suggested that abnormalities in just 
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one part of the brain might not be enough to produce schizophrenia. Rather, the 
combination arising from a slight abnormality in each of a number of regions might 
be necessary. 


So, can the notion of emergent property help with consciousness? It seems likely 
that consciousness can usefully be described as an emergent property of the 
combination of billions of cells that makes up the central nervous system. Indeed, 
what is the alternative? One could speculate that each cell of the body possesses 
consciousness to some degree, rather as some serious thinkers postulate that every 
atom of the Universe is conscious, a version of panpsychism (from the Greek for 
‘all’ and ‘soul’). As you might have guessed, there are not many biological 
psychologists amongst the believers of this idea. Also, it moves the problem 
elsewhere — to finding out how simple matter can be conscious. 


Much as we might be inclined to argue that consciousness is an emergent property 
of the brain, there is a serious problem with this and it amounts to another 
statement of the hard problem. Even if one acknowledges that the wetness of water 
is an emergent property, nonetheless a chemist will tell you that, looking at the 
component gases, there is every reason to expect liquidity to emerge from their 
combination. Similarly, the neuroscientist accepts as obvious that complex 
behavioural performance emerges from the combination of numerous nervous 
system components. Neither would he or she be at all surprised that the appearance 
of a behavioural disorder such as schizophrenia might emerge from abnormality in 
several places. By contrast, there is nothing in the properties of neurons or their 
combination that in any way suggests the emergence of conscious awareness. This 
is indeed hard and, the more that you know about the problem, it seems only to get 
harder. 


Similarly, you might well feel that it is precisely here that the computer analogy 
breaks down. The analogy might capture the essence of the information processing 
and give a useful first distinction between hardware and software. However, surely 
it would be hard to persuade you that, out of those wires and silicon chips, emerges 
anything even remotely like conscious awareness and feelings. You might well have 
felt anger towards your computer when the ‘stupid thing” loses your TMA but you 
will hardly ever have felt compassion for it, or have been in receipt of feelings from 
it, or have you!? 


If consciousness emerges from the brain, it is interesting to speculate about the 

stage of development at which it first emerges. Book 3, Chapter 3 described the ° 
development of the brain, noting that we start our lives as a single fertilized cell. So 

at what age has brain complexity reached a stage that is able to support 

consciousness? We do not know the answer. It is not very insightful to pose the 

question to a participant unless a certain age of verbal fluency has been attained! 


Book 1, Section 4.3.4 discusses the function of consciousness. What is the 
functional advantage of having a brain that exhibits this property? Again, this 
immediately draws the hard problem and the easy problems back into focus. It is 
easy to identify the kind of tasks that are performed consciously, such as focused 
attention on pursuing a mate. escaping a predator, reflecting on the future and 
resisting temptation. It is not hard to see that a capacity to perform such processing 
gives us a functional advantage. If, however, we ask about the functional advantage 
of the experience of phenomenal consciousness that accompanies such processing, 
we are back to the hard problem. Why could a brain not achieve all of these 
processing operations by acting as a zombie? We must again plead modesty here! 
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The brain does have ‘zombie’ modes of operating. For example, the eye movements 
of D.B. towards stimuli were performed with no accompanying awareness, 
suggesting that this mode of operation is present in all of us. Such zombie modes 
are rapid, efficient and rather stereotyped. However, to multiply their number 
indefinitely would appear not to be an economical way of working. It is probably 
better to have a number of them but to incorporate a flexible conscious mode of 
operation in the design, which permits thinking and planning. 


Book 1, Section 4.2.1 raised the issue of self-consciousness. That is to say, I am 
not only conscious, i.e. have feelings and phenomenal consciousness, but I am 
aware that I am conscious. The chapter promised to reconsider this question in 
Book 6 and to return to the issue of whether this is a uniquely human attribute. 
Well, we cannot escape it but can we give any insights? 


As was noted in Book 5, Section 2.1, humans are not unique in having language. 
For example, by means of the distinctive vocal calls that they emit, vervet monkeys 
are able to convey information about different types of predator. However, no 
species comes near to exhibiting the human capacity for richness of structure and 
content of language. Therefore, we might speculate (and it can only be speculation) 
that there is something uniquely human about our capacity for self-awareness. With 
the help of language we are able to represent the past and the future. We have a 
self-image as part of our representation of the world, and we can hypothesize about 
our participation in future worlds or worlds that might never even exist. A highly 
sophisticated and complex language appears to play a crucial role in mediating our 
self-consciousness. 


Now we are in a position to reconsider some of the issues raised in Chapters 1-3 of 
this book, relate them to the discussion of consciousness and to see links between 
topics. A focus now is the neural correlates of consciousness. You might be 
relieved to know that appeals to modesty and inadequacy can afford to be 
somewhat less frequent now. 


4.4 Motivation 


As was described in Chapter | of this book, an important feature of motivation is 
the experience of affect (‘hedonic factor’), as a consequence of feeding, sex and 
drug-taking. In essence, affect is a private (first-person) experience. However, 
there are behavioural correlates of the experience, and it was even speculated that 
rats show evidence of affect in their facial reactions. It was noted that endogenous 
opioids play a role in the hedonic calculation associated with ingesting a food. 
Blocking opioidergic transmission reduces the hedonic impact of otherwise tasty 
foods. 


® Have we any reason to suppose that unconscious factors could also play a role 
in the calculation of the affective value of a food, i.e. how much pleasure is 
associated with tasting it? 


@ Book 1, Section 1.1.6 provided experimental evidence of just such an effect. It 
described an experiment in which images of happy, angry and neutral faces 
were flashed onto a screen very briefly, with the time of exposure adjusted such 
that the participants reported not seeing the faces at all. Participants were then 
asked to rate the quality of a drink. 
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© = What was the outcome of this experiment? 


@ The quality of the drink, in terms of amount poured and drunk and the price that 
the participant reported being prepared to pay for it, was influenced by the 
subliminal image. The happy face increased the rating of the drink relative to the 
neutral face, whereas the angry face decreased it. 


This experiment demonstrated that events that do not gain access to our 
consciousness can nonetheless have an important influence on our behaviour, 
suggesting the possibility that opioid levels were affected by the subliminal image. 


Related to consciousness, Section 1.4.2 of this book also described craving, as in an 
addict's intense desire for a drug that is not available. This is a private first-person 
experience. 


© Are there correlates of craving that are open to objective analysis? 


@ Yes — as was described, in drug addicts, imaging studies reveal increased activity 
in parts of the brain involved in emotional processing (e.g. the amygdala), when 
craving is triggered by presenting drug-related stimuli. 


4.5 Emotion 


4.5.1 Introduction 


The central importance of the first-person experience in emotion is evident in the 
opening words of Chapter 2 of this book: 


‘Emotions! Here is a topic that many people consider should be central to 
understanding much of human behaviour, for throwing light on our happiness 
and on our miseries.” 


The importance is equally evident when we consider the list of basic emotions given 
in the chapter: happiness, sadness, anger, fear, surprise and disgust. One might 
imagine (albeit with difficulty) the existence of these human emotions even in the 
absence of overt behaviour but it would make little sense to try to imagine them in 
the absence of first-person feelings. 


An important message of Chapter 2 of this book was that each emotion has various 
characteristic aspects: 

1 aparticular brain activity 

2 activity of the autonomic nervous system, 

3 particular types of behaviour that are triggered and 

4 states of consciousness. 

A complete understanding of human emotion requires a consideration of all of these. 
Certain non-human animals (e.g. rats) clearly exhibit aspects 1-3. Whether they 
experience aspect 4 is a matter of philosophical speculation. However, we try to deal 
with non-human animals and make laws on animal welfare and cruelty on the basis 
that they have such experience. In their research, biological psychologists often 


make the explicit or implicit assumption that animals have subjective feelings. This is 
evidenced by the term ‘pleasure centres’ introduced in Section 2.4.3 of this book. 
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® In what sense was this term employed? 


@ It was used to describe particular regions (‘centres’) of the brain. A rat in a 
Skinner box would press a lever and receive a direct electrical stimulus to the 
centre through an electrode with its tip located there. 


© Does this notion of pleasure in rats remind you of anything discussed in 
Chapter | of this book? 


@ = The facial reactions of rats to the application of substances to their tongues are 
sometimes described as being indicative of an ‘affective’ or ‘hedonic’ factor 
(Section 1.2.4). 


4.5.2 Brains and their damage, emotion and 
consciousness 


Insight into the role of conscious and unconscious processes in emotion is of 
importance in trying to understand brain mechanisms and to assess the effects of 
their damage. For example, Book 1, Section 4.3.2 and Book 4, Sections 2.2 and 2.5 
discussed the phenomenon of prosopagnosia, associated with damage to the inferior 
posterior temporal lobe of the brain. 


® Can you recall what prosopagnosia is? 


@ tis the condition where a person can recognize a face as being a face but 
expresses no idea as to whether the face is familiar or not. 


® Is this all there is to the phenomenon or do we have reason to believe that at an 
unconscious level there can be recognition of certain faces as familiar? 


@ A difference in galvanic skin response is registered between a familiar and 
unfamiliar face. Skin conductance depends upon the secretion of sweat, which 
is a measure of emotional arousal. 


® What is the possible significance of this result? 


@ = There is an emotional reaction by the autonomic nervous system triggered by 
the brain acting at an unconscious level. 


Concerning the emotion of fear, Book 1, Chapter 4 described two pathways 
involved in the fear response, with the amygdala playing a crucial role in both. 
Chapter 2 of this book considered this topic in more detail. One pathway was 
described as relatively direct and rapid (‘better safe than sorry’ or ‘quick and 
dirty’), whereas the other was described as relatively slow and indirect. The ‘dirty’ 
part of the description refers to the fact that this route is responsible for a relatively 
simple and crude reaction to gross features of the image, rather than a more refined 
analysis. 


® Can you recall the routes that these pathways took in the brain? 


@ = The quick route was eye — thalamus —> amygdala, whereas the slow route was 
eye — thalamus > cortex + amygdala. 
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® What is the assumption regarding the link between these pathways and 
consciousness? 


@ It is assumed that the subcortical pathway is associated with unconscious 
processing whereas the cortical route is associated with conscious processing. 


As was discussed in Book 1, Section 4.3.2, and Section 2.8.2 of this book, an 
imaging experiment investigated the effect of exposure to subliminal images of happy 
or fearful faces. This was associated with activation of the amygdala, particularly so 
in the case of fearful faces. Again, dissociation was found between the subjective 
report of seeing nothing and an objective measure, activation of the amygdala. 


® Does this remind you of an experiment just discussed under the heading of 
‘motivation’ (Section 4.4)? 


@ You should recall the effect on taste reactions of presenting subliminal images 
of happy and angry faces. In each case, there is an effect mediated at an 
unconscious level. 


Section 2.5.2 of this book considered the role of the hippocampus and amygdala in 
learning about emotional events. It discussed the case of a comparison between two 
sets of rare patients; those who have bilateral damage to the amygdala and those who 
have bilateral damage to the hippocampus. The experiment is directly relevant to the 
issue of the conscious recall of episodes of experience and the disruption of this 
capacity. First, conditioning was carried out, in which a tone was paired with a mild 
shock. The capacity of the tone to trigger a change in skin conductance was then 
measured. Intact subjects would readily show such conditioning and be able to report 
on their participation in the conditioning trials. That is to say, they had a consciously 
accessible memory of the episodes of their experience. 


® What would a reaction to the tone indicative of fear be termed? 


@ A conditional response (Book 5, Section 1.2.2). The change in skin conduction is 
conditional upon the tone being paired with the shock. 


In this study, patients with damage to the amygdala showed no evidence of 
conditioning to the tone as measured by skin conductance. However, they were able 
to report on the experience of their participation in the conditioning trials. Thus, 
although they had a consciously accessible memory of the events, those events were 
not associated with a normal autonomic reaction. Conversely, patients with damage 
to the hippocampus showed evidence of conditioning, as measured by changes in 
skin conductance. However, they were not able to recall the experience of being 
exposed to the conditioning trials. 


@ Such a combination of results is described by a particular term that was 
introduced in Section 1.3.3 of this book. Can you recall the term? 


@ A double dissociation. (Lesion x disrupts reaction X but not reaction Y whereas 
lesion y has the opposite effect.) 


© In what regard do the participants in this study with hippocampal damage 
remind you of the performance of H.M.? 


@ HM. was unable to recall his participation in the trials of the reverse-mirror task 
even though his performance improved. 
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Finally, no concluding chapter in an account of brain and behaviour would be 
complete without a brief return appearance of Phineas Gage, the unfortunate soul 
who suffered brain damage in a railroad explosion (Book 1, Section 1.1.4). Gage 
damaged his frontal lobes and thereafter showed less responsibility and was more 
impulsive in his behaviour. Chapter 2 of this book briefly reconsidered Gage, noting 
that he: 


‘... became easily distracted and uninhibited in his emotions after damage to his 
frontal lobes.’ 


The frontal lobes are involved with planning for the future and resisting impulses 
that tend to arise in the immediate environment. As such, they are associated with 
an important aspect of conscious processing. Of course, no one would suggest that 
Gage lost his consciousness in the years following the accident. Consciousness 
doubtless arises from the interaction of many brain regions but appears to be able to 
survive some damage to part of its neural substrate. Unable to talk to him, all we 
could reliably claim is that Gage suffered disruption to an aspect of information 
processing associated with consciousness. 


4.5.3 When emotions go wrong and therapies to treat 
them 


The study of consciousness is also important in understanding how mood and 
emotion can go wrong. This can be exemplified by depression. Box 2.6 of this book 
described the American Psychiatric Association’s diagnostic criteria for depression. 
These are as follows: 


1 persistent feelings of sadness or anxiety 
2 _ loss of interest or pleasure in usual activities 
3. changes in appetite that result in weight losses or gains not related to dieting 
4 insomnia or oversleeping 
5 loss of energy or increased fatigue 
restlessness or irritability 


6 

7 feelings of worthlessness or inappropriate guilt 

8 difficulty thinking, concentrating or making decisions 
9 


thoughts of death or suicide or attempts at suicide. 


© Which of these are in principle observable in terms of behaviour? Which are 
based exclusively on first-person reports, and which are mixed? 


@ = It would seem that insight into factors 1, 6 and 7 can be gained only by first- 
person reports. Factors 2, 3, 4, 5, 8 and 9 can be derived from both behaviour 
and first-person reports. In no case, is behaviour alone an index. 


Just as considerations of consciousness are vital to understanding emotional 
disorder, so are they to understanding its treatment. Chapter 2 considered two 
broad classes of treatment for emotional disorders: chemical interventions in the 
form of drugs and mindfulness-based cognitive therapy. In cognitive therapy, 
consciousness, as revealed by first-person reports on thinking, is central. The 
nature of maladaptive thought processes can be identified and challenged. In the 
case of drugs, their mode of action is known in targeting particular classes of 


4 CONSCIOUSNESS REVISITED 


neurotransmitter in the central nervous system, e.g. the SSRIs (specific serotonin 
reuptake inhibitors) target serotonin. 


© Is the first-person perspective (consciousness) irrelevant when we consider 
drug therapies? 


@ Not at all. The rationale is to change thought processes and improve affect, both 
intrinsically conscious processes. The effectiveness of therapy (or otherwise) 
can only be assessed in terms of first-person reports by the patient. 


As Chapter 2 notes: 


‘Depression is both in the mind and a chemical imbalance. Brain activity on the 
one hand, and thoughts and feelings on the other, are not two separate items 
but different aspects of the same highly complex phenomenon.” 


To argue which is the most important would be misguided, and this forms one 
important concluding message for SD226. 


4.6 Schizophrenia 


4.6.1 Introduction 


Chapter 3 of this book described schizophrenia. The consideration of 
consciousness is of central importance to understanding what the phenomenon is, 
and how it might be explained and treated. 


The positive symptoms of schizophrenia were described in terms of hallucinations 
and delusions. Our evidence for these derives from the reports by the patients 
themselves, i.e. as first-person data, in terms of the content of their conscious 
awareness. Suffering is caused by the abnormality and intrusiveness of such 
thoughts. For years, people with schizophrenia can suffer in silence in their private 
world of abnormal consciousness. So, the study of consciousness in psychology 
clearly matters, not least when it goes so awfully wrong as here. 


Section 3.2.2 noted that: 


‘Descriptions of schizophrenia report social withdrawal and problems of 
coordination, attention, concentration and willed action.” 


This might have reminded you of the discussion of the relationship between 
consciousness and attention (Book1, Section 4.3.3) and motivation (Chapter | of 
this book). The discussion now turns to consider these aspects of schizophrenia. 


4.6.2 Attention 


As Book 1, Section 4.3.3 observed, the process of attention is closely tied to 
consciousness. It was noted that ‘when people talk about attention, they usually 
mean conscious focused (or selective) attention’. It was also described how tasks 
can be performed in the absence of directing attention to them. For example, a 
skilled driver can carry out routines such as steering, accelerating and gentle 
braking, even though his or her conscious attention is directed elsewhere, e.g. 
worrying about the next TMA or talking to a passenger. Hence, there is a system of 
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allocation of attention to the demands of different tasks. Learning consists of 
building up pathways that link familiar stimuli and their associated responses. 


When we try to understand what goes wrong in schizophrenia, insights into 
attention can be valuable, since evidence points to disturbances to attention. 
Chapter 3 noted that a feature of schizophrenia is “disorganized speech (e.g. 
frequent derailment or incoherence)’. It seems that one feature of this is a 
disturbance to attention, such that consciousness gets captured by irrelevant 
stimuli and this breaks up the story-line. 


Discussing patients with schizophrenia, Section 3.2.2 noted that: 


‘In one well-studied paradigm, they do not seem to get used to a repeated 
signal as quickly as control participants do, continuing to show a large 
cortical response to it even after several repetitions’. 


This suggests that conscious processing capacity is being engaged with a signal 
that would be labelled as ‘of no interest’ (‘redundant’) by control participants and 
thereby handled at an unconscious level. 


4.6.3 Motivation 


Features of schizophrenia might also have reminded you of Chapter | of the 
present book. The negative symptoms of schizophrenia were described as 
including avolition (a difficulty in initiating actions by one’s own will-power) and 
affective flattening. Motivational systems were described in Chapter 1 as those 
which are involved in our active engagement with the world, in selecting a course 
of action and persisting with it. The chapter described affect as being a 
consequence of successful engagement with the world, as in tasting a good food. 
It appears then that something goes seriously wrong with motivation in the case 
of schizophrenia. 


4.6.4 Biological basis of schizophrenia 


A consideration of the brain volume of patients with schizophrenia compared to 
that of controls can also give some pointers to the basis of the disorder and how 
information processing is disrupted. In patients with schizophrenia, the frontal 
lobes and the temporal lobes (specifically the hippocampus) are reported to be on 
average below the size of these regions in controls (Section 3.3.3 of this book). 
You might recall from Book 1, Chapter 4 that the frontal lobes are implicated in 
tasks that involve handling novelty, such as in producing behaviour in unfamiliar 
circumstances, where established routines are not available. 


Section 3.3.3 of the present book notes: 


“In a task where a normal participant has to make a voluntary (willed) 
executive decision ... there is usually a diversion of blood flow to the frontal 
lobes, and away from other areas of the cortex. This makes sense, as the 
non-frontal cortex contains the core areas for immediate sensory 
interpretation, whilst the frontal lobes are thought to be the seat of complex, 
planned, voluntary actions’. 


Under these conditions, this diversion of blood to the frontal lobes is less evident 
in schizophrenics. 


4 CONSCIOUSNESS REVISITED 


The mesolimbic dopaminergic system featured at centre stage in the discussion of 
motivation. It can surely be no coincidence that this system is also an important 
focus of researchers looking into the biological abnormalities that lie at the basis 
of schizophrenia. It would be so satisfying if we could present a coherent story, 
such that the avolition of schizophrenia mapped neatly onto inactivity by the 
mesolimbic dopaminergic system. Alas, at this stage, this would be a speculative 
intellectual leap too far. Although successful therapies for schizophrenia are 
designed to target this dopaminergic system, exactly how they act is still unclear. 
It might be that they exert a bias in favour of exciting one part of the system (e.g. 
cortical) relative to another (e.g. subcortical). 


As a further argument for a role of disturbed dopaminergic transmission in 
schizophrenia, there is evidence from drugs such as cocaine and amphetamine, 
and again reports of conscious awareness are central. 


® Can you recall from Chapter 1 of the present book what the action of cocaine 
is? 


@ It boosts the activity of dopaminergic systems by, amongst other things, 
blocking reuptake of dopamine (Section 1.4.4 of this book and Book 4, Box 
1.2). 


Amphetamine also targets and boosts dopamine transmission. The taking of both 
types of drugs by non-schizophrenic individuals can trigger hallucinations, 
delusions and paranoia, which is sometimes difficult to distinguish from 
schizophrenia. 


4.7 Final word 


So, as we come to finish this chapter, the conclusions could hardly be clearer: we 
have some reasonable answers to a few of the easy problems of consciousness 
but little or nothing to say in answer to the hard problem. We can point to neural 
operations that are carried out perfectly well at an unconscious level. The obvious 
ones are operations such as the control of breathing and heart rate. Such 
inaccessibility to consciousness is probably just as well: try to imagine the utter 
chaos that would ensue if you had to make conscious decisions on how fast the 
heart should beat! For another example, you are aware of the outcome of visual 
perception in terms of conscious images but have absolutely no conscious insight 
into the neural processing that leads to the images. 


When we consider the neural correlates of consciousness, we can point to 
imaging studies in intact participants and evidence on brain damage as 
contributing valuable insights. With the use of intact or brain-damaged 
participants, we can demonstrate the important role of unconscious determinants 
of our behaviour (e.g. when we are fearful or using subliminal images to affect 
the pleasure gained from the taste of a drink). As with the evidence of blindsight, 
the work on fear suggests that the activation of the cortex is a necessary 
condition for consciousness to appear. Further research will doubtless clarify 
better this issue. We can present analogies that give some tentative hold on issues 
of brain and mind. However, alas, we are forced to leave you puzzling over the 
hard problem of how your conscious awareness arises from that 1.3 kg mass of 
tissue in your head. 
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What does all this say about our own feeling of personal agency and freedom? Such 
feelings are usually closely associated with the contents of our conscious mind and 
as such reflect another aspect of the hard problem. To what extent we really have 
free agency and quite what this would mean are hard problems for which there is 
little insight. Is evidence of determination of behaviour by factors outside our 
awareness evidence on the limits of our freedom? Some would argue just this but 
the problems remain daunting. 


The evidence certainly points to a number of determinants of our behaviour that are 
quite outside our conscious awareness. Book 1, Section 4.5.1 noted that conscious 
awareness often appears on the scene after we have already started to perform an 
action. This suggests important limitations on our intuitively persuasive notion that 
we first plan something consciously and then put the plan into action. In one 
experiment, people were observed to be choosing one from amongst a range of 
four pairs of identical stockings. After leaving the store, they were asked to justify 
their choice. Most people gave such reasons as the particular quality of the pair 
chosen. In fact, most people took the pair to the extreme right of the display but no 
one actually gave this as their reason. It would appear that we sometimes elaborate 
and apply a story-line to why we do things, oblivious to the true reasons. 


So, is consciousness just a kind of free movie show of little consequence to our 
actions, which are, in reality, predetermined by forces outside our awareness? That 
could well be going too far. It is one thing to show that a Wimbledon champion is 
acting at a speed that cannot be accounted for in terms of conscious control or that 
shoppers have limited insight into the bases of their choice. It would quite another 
to suppose that, say, our conscious planning to do future good or bad in the world 
is quite without any real efficacy. 


We hope very much that all this gives you something useful to think about but 
without keeping you awake at night. 


ANSWERS TO 
QUESTIONS 


Question 1.1 


(a) Ina state of sodium depletion, a supply of concentrated sodium chloride is 
needed to replenish the body. 


(b) Gastrointestinal distress disturbs the equilibrium of the body. Avoiding this in 
the future is in the interests of homeostasis (stability) of the body. 


Question 1,2 


(a) By its association with the drug, the white arm is transformed into an incentive, 
in that the rat is attracted there. The white arm was previously a neutral stimulus 
but, by its pairing with drug, it becomes a conditional stimulus, a process of 
classical conditioning. 


(b) The rat might exhibit an initial preference for either light or dark, irrespective of 
drug injection. 


Question 1.3 


To act as a control against the possibility that it was simply the disturbance that 
triggered increased food intake. 


Question 1.4 


In biological psychology, the functional account refers to the emergence of 
something as a result of the advantage it confers in evolution. Drug taking is 
abnormal in the sense of not having been ‘tested’ in this way by evolution. The 
technology (e.g. syringes, refined drugs) is a feature of modern times and 
represents a hijacking of brain processes that evolved to serve conventional 
behaviour. However, in a sense, it might be understood as an abnormal 
manifestation of a process that serves the animal's interests in terms of 
conventional motivation. 


Question 1.5 


Although we are in the early stages as yet, PET scans can be taken of addicts when 
craving is triggered by presentation of cues associated with drug taking. These 
might provide a reliable objective correlate of a subjective state. 


Question 2.1 


The emotions happiness, anger, fear, disgust and sadness are usually considered to 
be universally recognized. Surprise has also been included by some researchers. 
These emotions are often named as the ‘basic emotions’ common to all humans. 
Researchers have taken pictures and video clips to show to people from a range of 
cultures, as well as recording from these same peoples, in order to test their 
theories about universality. 


Question 2.2 


The physiological response is sometimes called the “fight or flight’ response and it 
prepares the body for strenuous physical activity by, for instance, increasing the 
blood flow to the major muscle blocks. It diverts the body’s resources so that it is 
better able to fight or rapidly flee in the face of danger. 
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Question 2.3 


Pathway A is the ‘quick and dirty’ route, which is sometimes called the “low road’ 
to emotion and responds rapidly to danger based on fairly crude features of the 
situation. 


Pathway C is the slower, more precise pathway, the cortical route in fear, in which 
the cortex is involved. It allows more detailed and learnt responses to be mobilized. 
This is sometimes called the “high road’. 


Question 2.4 


The amygdala. This area is composed of a number of different nuclei, which seem 
to perform different functions. The amygdala is richly interconnected with many 
other areas of the brain. Damage to the amygdala leads to abnormal responses in 
some if not all emotion situations. It is an area that is frequently activated during 
imaging studies of emotion processing. 


Question 2.5 


A, B, C and D are all rated as leading to more lost life-years than war. Unipolar 
depression tops the list, with more than three times the number of life-years lost in 
comparison with war. 


Question 2.6 


A, B, C and D are listed as symptoms that might determine a diagnosis of 
depression. Persistent feelings of sadness or anxiety, or loss of interest or pleasure 
in usual activities, are considered to be primary symptoms, whereas there are a 
number of other secondary symptoms, including A, C and D. Five or more of these 
secondary symptoms will be present in someone diagnosed with depression. 


Question 2.7 


B and D. These items are included in the dysfunctional attitude scale. Scores on this 
scale have been shown to be altered by the drug d-fenfluramine, an antidepressant. 
Attitudes measured by such scales can also be altered by other psychological 
treatments, such as cognitive behaviour therapy. 


Question 2.8 


Cognitive models concentrate on understanding how the range of behaviour 
displayed in fear and anxiety arises, and also how this might be altered by individual 
differences in anxiety and past experience. The emphasis is on modelling the 
behavioural outcomes rather than locating neural pathways. Neurobiological 
approaches are concerned more with locating the neural pathways, and the 
hormonal and biochemical elements involved. 


ANSWERS TO QUESTIONS 


Question 3.1 


The major classes of symptoms of schizophrenia are as follows: 


Positive symptoms 

hallucinations: unusual perceptual experiences 

delusions: unusual beliefs 

thought disorder: unusual or circuitous ways of thinking 
Negative symptoms 

flattened affect: flat emotions 

reduced activity: slow speech and movement 

alogia: reduced fluency of thought 


avolition: difficulty initiating actions 


Question 3.2 
The completed Table 3.3. 


Neurochemical Excess dopamine activity 


Neurochemical Increased D2 receptor density 


Inferred from actions of drugs; some studies of HVA levels 


Post-mortem analysis of brain tissue; PET scanning with 
participant injected with radioactive ligand for D2 receptors 


Neurochemical Increased serotonergic activity Inferred from actions of drugs like LSD; inferred from 
actions of some antipsychotic drugs 
Neurochemical Reduced glutamate Inferred from drug actions, plus some post-mortem studies 
Cellular Reduced grey matter MRI scans 
Cellular Distribution of cell bodies in cortical layers Examination of post-mortem brain tissue 
Neuroanatomical —_ Enlarged ventricles and other abnormalities CT and MRI scans 
of brain size and shape 
Neuroanatomical Relative metabolic activity levels of PET scans 
different brain regions during different tasks 
Question 3.3 


The evidence that factors (a) to (d) play a causal role in schizophrenia is as follows: 


(a) Genetic factors 


* having a biological relative with schizophrenia increases the risk; 


* adopted children’s risk is predicted by biological not social parents; 


* monozygotic twins are more alike than dizygotic twins. 
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(b) Parenting 

+ there is no good evidence for a causal role of parenting in schizophrenia. 

(c) Maternal condition at the time of pregnancy and birth 

* — increased risk of schizophrenia with winter birth; 

* — increased risk of schizophrenia when the mother is infected with a virus; 

* — increased risk of schizophrenia when there are birth complications. 

(d) Life stress 

¢ there are slightly more stressful life events preceding a psychotic breakdown 
than in controls who have not had a breakdown. 

Question 3.4 


The statements given describe either linkage studies, association studies or both 
types of study. 


(a) Both. 

(b) Linkage. 

(c) Both. 

(d) Association. 
(e) Both. 


(f) Association. 


Question 3.5 


The weight of evidence suggest that both types of factors play a role, and it may be 
that combinations of genetic vulnerabilities and environmental factors lead down the 
pathway to schizophrenia. 


Question 3.6 


The statement seems to imply that diseases have to have a single, identified 
biological cause to be real. However, this is not the case. Complaints like back pain 
and irritable bowel syndrome are the products of multiple factors, and there is a 
grey area between normal discomfort and actual disease. However, it is worth 
calling them diseases where the distress they cause justifies medical intervention. 
The same could be argued for schizophrenia. 
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